Quantitative analysis of the effect of colony-stimulating factors on human marrow progenitor growth in liquid-suspension cultures: application of limiting dilution assay.
Proliferation of human marrow progenitors in liquid cultures can be quantitated by limiting dilution clonal analysis (LDA) of progenitors in microwells. In this study, we have used LDA to study the effect of purified native or recombinant granulocyte colony-stimulating factors (G-CSFs) and recombinant granulocyte-macrophage CSF (GM-CSF) on progenitor growth. These results were compared to those of simultaneous cultures in methylcellulose. In LDA, single-hit kinetics were obtained with up to 500 U/ml of the recombinant preparation. In LDA with recombinant GM-CSF, progenitor growth conformed to single-hit kinetics from 100 to 2000 U/ml with maximum progenitor frequency at 500 U/ml. In simultaneous methylcellulose cultures with recombinant GM-CSF, colony formation reached a plateau at 100 U/ml. In LDA, purified native G-CSF was shown to support progenitor growth with single-hit kinetics at 100 U/ml, but at greater concentrations (greater than 150 U/ml), it suppressed progenitor growth with almost complete inhibition at a concentration of 200 U/ml. However, this dose-response effect was not observed in either simultaneous methylcellulose culture with G-CSF or in LDA with a purified recombinant preparation of the corresponding G-CSF. In methylcellulose cultures, colony formation reached a maximum at 100 U/ml and maintained a plateau up to 1000 U/ml. Hence, liquid culture allowed detection of contaminating suppressive activity in the G-CSF preparation that was not detected by methylcellulose assay. LDA may be more sensitive than methylcellulose culture for screening factors regulating human hematopoietic cell growth.